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Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the 
application. 

Listing of Claims: 

1-20. (canceled). 



21 . (currently amended) A storage system comprising: 

a plurality of disk Hriwt^Q ^npfiffi]rin9 at least one logical volume; 

at ioact ono logica l volume oonf i gurod by oa i d dio l < drivoo; 

a plurality of processor adapters ftanh includino-hawm at least one 
processor and controlling to store data, which are sent from at least one host 
computer to said logical w»<..rv^ ^ , in ^ ph.r^ iity nf said disk drives for updating said 
l ogical volume, in oaid disk drive ; 

a plurality of first interface adapters each coupled to said at least one host 
computer and receiving a write request and data sent from said at least one host 
computer and sending a first control information related to said write request to at 
least one of said processor adapters and sending data received at each of said first 
interface adapters based on a second control information sent from said at least one 

processor adapter; 

a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapters; 

a plurality of second interface adapters each receiving data stored in said 

cache memory adapter from said cache memory adapter based on a third control 

2 



Appl. No. 10/820,964 H-5028 
Amendment dated December 30, 2008 
Reply to Office Action of September 30, 2008 

information sent from said at least one processor adapter and storing data received 
at each of said second interface adapters in said disl< drives; and 

a switcli adapter coupled to said processor adapters, said first interface 
adapters, said caclie memory adapter and said second interface adapters and 
relaying data between said first interface adapters and said caclie memory adapter 
and relaying data between said cache memory adapter and said second interface 
adapters; 

wherein said switch adapter relays said first and said second control 
information between said processor adapters and said first interface adapters and 
relays said third control information between said processor adapters and said 
second interface adapters, 

wherein the number of said processor adapters are increased or decreased 
independently of the first and second interface adaptors, the cache memory adaptor 
and the switch adaptor, based on a required performance^^od 

wherein each of sa id processor adapters ha s a plurality of microprocessors 
and, each of said microprocessors is assigned to operate either a first processing 
load sent from said first interface adapters or a s econd processing load sent from 
said second interface adapters in accordance with an amount of the f irst processing 
load and an amount of the second processino load. 

22. (canceled). 
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23. (previously presented) The storage system according to claim 21 
wlierein: 

said processor adapters are assigned to a process of at least one of said first 
interface adapters and a process of at least one of said second interface adapters. 

24. (previously presented) The storage system according to claim 21 
wherein: 

said at least one processor adapter is assigned to said plurality of first interface 
adapters. 

25. (previously presented) The storage system according to claim 21 
wherein: 

said at least one processor adapter is assigned to said plurality of second 
interface adapters. 

26. (canceled). 

27. (previously presented) The storage system according to claim 26 
wherein: 

it is possible to change the number of said processor adapters on storing data 
in said disk drives. 

28. (canceled). 
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29. (previously presented) Tlie storage system according to claim 21 
wherein: 

a first portion of said processor adapters are assigned to a process of at least 
one of said first interface adapters, 

a second portion of said processor adapters are assigned to a process of at 
least one of said second interface adapters, and 

a proportion between said first portion and said second portion is decided in 
accordance with a proportion between a performance of said at least one first 
Interface adapter and a performance of said at least one second interface adapter. 

30. (previously presented) The storage system according to claim 21 
wherein: 

said first control information is used to notify said at least one processor 
adapter of receiving said write request. 

31 . (previously presented) The storage system according to claim 21 
wherein: 

said at least one processor adapter detects an area of said memory in which 
data of said logical volume need to be stored in accordance with said received first 
control information. 
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32. (previously presented) The storage system according to claim 21 
wlierein: 

said second control information includes information related to an area of said 
memory In which data received at said first interface adapter need to be stored. 

33. (previously presented) The new storage system according to claim 21 
wherein: 

said at least one processor adapter finds an area of said disk drives related to 
said logical volume for storing data of said logical volume based on said received first 
control information. 

34. (previously presented) The storage system according to claim 21 
wherein: 

said third control Information includes information related to an area of said 
disk drives in which data received at said second interface adapter need to be 
stored. 

35. (previously presented) The A storage system according to claim 21 
wherein: 

said at least one processor adapter controls to create a parity data of RAID 
(Redundant Array of Inexpensive Disks) from data received at least one of said first 
interface adapters. 
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36. (currently anriended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk Hrlvfi nnnfiaurina at lea st one looical volume: 

at loaot ono log i ca l vo l umo oonf l gurod by oa l d at loaot ono diok drivo ; 

a plurality of processor adapters eacli includedl ^avmg at least one processor 
and controlling to store data by determining a location at which the data should be 
stored, the data being sent from said host computer to said logical volume for 
updating said logical volume, in said disk drive; 

a first interface adapter coupled to said host computer and receiving a write 
request and data sent from said host computer and sending a first control information 
related to said write request to said processor adapters and sending data received at 
said first interface adapter based on a second control information sent from said 

processor adapters; 
I a cache memory adapter having at least one memory, said memory 

temporarily storing data sent from said first interface adapter; 

a second interface adapter receiving data stored in said £ache.memory 
adapter from said cache memory adapter based on a third control information sent 
from said processor adapters and storing data received at said second interface 

adapter in said disk drive; and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter and said second interface adapter and relaying 
said data among said first interface adapter, said cache.memory adapter and said 
second interface adapter; 
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wherein said switch adapter relays said first and said second control 
information between said processor adapters and said first interface adapter and 
relays said third control information between said processor adapters and said 
second interface adapter;-€H=id 

wherein the number of said processor adapters are increased or decreased, 
based on a required performance, even though the number of said first interface 
adapter, said cache memory adapter and said second interface adapter are not 
increased or decreasedj_and 

wherein each of said processor adaoters has a plurality of microprocessors 
and, each of said microprocessors is assigned to o perate either a first processing 
load sent from said first interface adap ter or a second processing load sent from 
said second interface adapter In accord a nne with an amount of the first processing 
load and an amount of the second processing load. 

37. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk drive configuring at least one logical volume; 

at l oaot one l og i ca l vo l umo conf i gured by oa i d at l oaot ono d i ok dr i ve; 

a plurality of processor adapters each includinoh aving at least one processor 
and controlling to store data by determining a location at which the data should be 
stored, the data being sent from said host computer to said logical volume for 
updating said logical volume, in said disk drive; 
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a first Interface adapter coupled to said host computer and receiving data sent 
from said host computer and sending data received at said first Interface adapter 
based on a first control information sent from said processor adapters; 

a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; 

a second Interface adapter receiving data stored In said cashe.memory 
adapter from said cache memory adapter based on a second control information sent 
from said processor adapters and storing data received at said second interface 
adapter In said disk drive; and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter and said second interface adapter and relaying 
data of said logical volume among said first Interface adapter, said gadm-memory 
adapter and said second interface adapter and not relaying data of said logical 
volume to said processor adapters; 

wherein said switch adapter relays said first control information between said 
processor adapters and said first interface adapter and relays said second control 
Information between said processor adapters and said second Interface adapter,-and 

wherein it is possible to change the number of said processor adapters. 
Independently of the first and second Interface adaptors, the caehe.memory adaptor 
and the switch adaptor, upon storing data in said disk drive and based on a required 
performancej_arTd 

wherain each of said processor a dapters has a nUjralltv of microprocessors 

and, each of said micropronfiSRors is assi gned to operate either a first processing 
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load sent from said first interface adapter or a second pr ocessing load sent from said 
second interface adanter in accordance with an amoun t of tiie first processing load 
and an amount of the second p rocessing load. 

38. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk Hriv e configuring at lea st one logical volume: 
at l oaot ono logical vo l ume configured by oaid at Icaot ono diol< drive; 
a plurality of processor adapters each Includingh avinQ at least one processor 
and which controls to store data by determining a location at which the data should 
be stored, the data being sent from said host computer to said logical volume for 
updating said logical volume, in said disk drive: 

a first interface adapter coupled to said host computer; 
I a cache memory adapter having at least one memory, said memory 

temporarily storing data sent from said first interface adapter; 

a second interface adapter coupled to said first interface adapter, said 
processor adapters, and said cache memory adapter; and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter, and said second interface adapter, 

wherein said switch adapter relays data between said first interface adapter 
and said second interface adapter via said cache memory adapter among said first 
interface adapter, said processor adapters, said cache memory adapter and said 

second interface adapter based on control information transferred among said first 
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interface adapter, said processor adapters and said second Interface adapter of said 
first interface adapter, said processor adapters, said cache.mennory adapter, and 
said second interface adapter.-and 

wherein the number of said p rocessor adapters are increased or decreased, 
independently of the first and second interface adaptors, the cache memory adaptor 
and the switch adaptor, based on a required performance.._and 

wherein each of said processor adapters ha s a plurality of microprocessors 
and, each of said microprnnftssors is a s sl9ned to operate either a first processing 
load sent from said first interface adap ter or a second processing load sent from 
said second interface adapter in accord a nne with an amount of the first processing 
load and an amount of the second processino load. 



39. (currently amended) A storage system coupled a host computer, said 

storage system comprising: 

at least one disk Hm/o ponfigurinn at least one logical volume; 

at l oaot ono l og i cal volumo configured by oaid at loaot ono diok driv e ; 

a plurality of processor adapters includingh avinQ at least one processor and 
controlling to store data by determining a location at which the data should be stored, 
the data being sent from said host computer to said logical volume for updating said 
logical volume, in said disk drive; 

a first interface adapter coupled to said host computer and receiving a write 

reguest and data sent from said host computer and sending a first control Information 

related to said write request to said processor adapters and sending data received at 
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said first interface adapter based on a second control information sent from said 
processor adapters; 

a caciie memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; and 

a second interface adapter receiving data stored in said cactie memory 
adapter from said cacfie memory adapter based on a tiiird control information sent 
from said processor adapters and storing data received at said second interface 
adapter in said disl< drive; 

wherein said processor adapters coupled to said first interface adapter and 
said second interface adapter and sends said second control information to said first 
interface adapter and sends said third control information to said second interface 
adapter, 

wherein said first interface adapter sends data to said cache memory adapter 
among said processor adapters, said cadtie_memory adapter and said second 
interface adapter, 

wherein said second interface adapter receives data from said cache_memory 
adapter among said processor adapters, said cache memory adapter and said first 

interface adapter, and 

wherein said cache memory adapter receives data from said first interface 
adapter and said second interface adapter among said processor adapters, said first 
interface adapter and said second interface adapter,-and 
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wherein the number of said p rocessor adapters are increased or decreased 
Independently of the first and second interface adaptors and the cache memory 
adaptor, based on a required performance^juid 

wherfiin each of said nrocessor adapters has a plurality of microproc essors 
and, each of said microprocessors is assioned t o operate either a first processing 
load sent from said first interface adap ter or a second processing load sent from 
said second interface adapter in accordance with a n amount of the first processing 
load and an amount of the secop fj prnnessina load. 

40-43. (canceled). 

44. (currently amended) The storage system according to claim 21 , wherein 
I the cache memory adaptor includes a control information memory module in which 

information for controlling data transfer are stored. 

45. (currently amended) The storage system according to claim 36, wherein 
the cache memory adaptor includes a control information memory module in which 
information for controlling data transfer are stored. 

46. (currently amended) The storage system according to claim 37, wherein 
the cache memory adaptor Includes a control information memory module in which 
information for controlling data transfer are stored. 
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47. (currently amended) The storage system according to claim 38, wherein 
the cache memory adaptor includes a control information memory module In which 
Information for controlling data transfer are stored. 

48. (currently amended) The storage system according to claim 39, wherein 
the cache memory adaptor includes a control information memory module in which 
information for controlling data transfer are stored. 

49. (currently amended) The storage system according to claim 40, wherein 
the cache memory adaptor includes a control information memory module in which 
information for controlling data transfer are stored. 

50. (currently amended) The storage system according to claim 41 , wherein 
the cache memory adaptor Includes a control Information memory module in which 
information for controlling data transfer are stored. 

51 . (currently amended) The storage system according to claim 42, wherein 
the cache memory adaptor includes a control information memory module in which 
information for controlling data transfer are stored. 

52. (currently amended) The storage system according to claim 43, wherein 
the cache m emory adaptor includes a control information memory module in which 

information for controlling data transfer are stored. 
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53. (currently amended) A storage system comprising a first cluster system 
and a second cluster system, 

wherein a first cluster system and a second cluster system each comprises: 
a plurality of disk drives; 

a plurality of first interface units each coupled to at least one host 
computer and receiving a write request and data sent from said at least one host 
computer; 

a plurality of second interface units each coupled to said plurality of 

disk drives; 

a plurality of processor units separated from said first interface units 
and said second interface units and each having at least one processor; 

a cache memory unit having at least one memory, said memory 
temporarily storing data sent from said first interface units; and 

a switch unit coupled to said first interface units, said second interface 
units[[,]] and said processing units, 

wherein the switch unit of the first cluster system is coupled to the switch of 
the second cluster system by a communication path; 

wherein the number of said processor units of said first cluster system and 
said second cluster system can be increased or decreased, independently of the first 
and second interface units, the cache memory unit and the switch unit, based on a 
required performance.,.and 
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wherein each of said processor adapters has a plurality of microprocessors 

and, each of said microprocessors is assigned to ope rate either a first processing 
load sent from said first interface units or a second processino loa d sent from said 
second interface units in accordance with an amount of the first orocessino load and 
an amount of the second processing load . 

54. (previously presented) The storage system according to claim 53, 
wherein said processor units in said first cluster system can instruct said 

plurality of first interface units and the plurality of second interface units of said 

second cluster system to transfer a data. 
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